Acidic glycolipids from dolphin kidney.
The composition and contents of acidic glycolipids in the kidney of a striped dolphin (Stenella coeruleoalba, the order Cetacea, whales) were determined. The following eight acidic glycolipids were isolated and characterized: SM4s (124.2 nmol/g tissue), SM3 (8.7), GM3 (NeuAc) (12.3), GM3 (NeuGc) (31.6), GD3 (NeuAc-NeuAc) (14.7), GD3 (NeuAc-NeuGc) (II3 alpha(NeuAc alpha 2-8NeuGc)-LacCer) (9.8), GD3 (NeuGc-NeuAc) (II3 alpha(NeuGc alpha 2-8NeuAc)-LacCer) (5.3), and GD3 (NeuGc-NeuGc) (15.8). The assignment of the four types of GD3 was further confirmed as described below. Evidence indicating 2-8 linkages of the disialosyl residues of GD3 was obtained on methylation analysis of sialic acid. GD3 (NeuAc-NeuAc) and GD3 (NeuGc-NeuAc) were degraded to GM3 (NeuAc), and GD3 (NeuAc-NeuGc) and GD3 (NeuGc-NeuGc) yielded GM3 (NeuGc) on mild acid hydrolysis. Fragment ions characteristic of the carbohydrate and lipophilic moieties of the permethylated GD3 were observed in direct inlet-electron impact-mass spectra. The presence of these four types of GD3 in a tissue has not been reported previously. GD3 contained non-hydroxy (69-84%) and hydroxy fatty acids (16-31%) with 16-24 carbons. The long chain base of all GD3, except GD3 (NeuGc-NeuAc) (not analyzed), consisted of 4-sphingenine (d18:1) and 4-hydroxysphinganine (t18:0) in almost equal amounts. The total amount of renal lipid-bound acidic groups (sulfate and sialic acid) of the dolphin (190 mumol/animal) is considerably higher than that of a terrestrial mammal (88 mumol/animal) with a body weight comparable to that of the dolphin. This deviation suggests that the amount of renal acidic amphiphiles required to maintain the osmotic balance of body fluids in marine mammals might be higher than that in terrestrial ones.